The functionalization of the microneedle was confirmed by Attenuated total reflection-Fourier transform infrared spectroscopy (ATR-FTIR). FTIR is a useful analysis tool using mid-infrared radiation with wavenumber in the range of 4000 and 670 cm -1
. In this study, FTIR was used to qualitatively examine the coating layers on the microneedle. FTIR spectra were obtained through the ATR method using a Nicolet iS5 FTIR (ThermoFisher) equipped with a single reflectance apparatus and a diamond prism as an internal reflection element. 1% PEI in DI water, SWCNTs in DMF, and a PEI/SWCNTs coated microneedle were qualitatively tested and compared. As shown in Fig. S1 , the IR spectra for 1% PEI in DI water, SWCNTs in DMF, and PEI/SWCNTs coated microneedle verified the presence of coating layers. Figure S1 . FT-IR spectrum for PEI/SWCNTs coated microneedle, SWCNTs in DMF, and 1% PEI. Results indicate the presence of the coating layers on the microneedle's surface.
